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Abstract of J P 9098698 (A) 
PROBLEM TO BE SOLVED: To obtain a fishing line 
little in wearing out at a terminal end, scarcely 
visible in water and expectable of improved fishing 
by compounding a specific gel spun polyolefin 
filament. SOLUTION: A fishing line is produced by 
compounding a gel-spun polyolefin filament 
obtained by heating a fishing line made of a filament 
yarn of polyolefin such as a gel-spun polyethylene, 
and knitted, twisted ortwisted-and-doubly twisted, 
for a time sufficient to fuse at least a part of 
adjacent filaments at a temperature in a range of 
the melting points of the polylefin. Further, it is 
preferable that the fishing line is further drawn at an 
elongation ratio in the range of 1.01-2.20. 
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[ffSifi 3 y;PtSF*S<ife!KU*i^7 a vox? a y 

is? 4 yem&MMnnhhi&mz. m%i~&? 4 77 
ZlbfrbfoZ. f;WJ^U7^ 77 ^77 7 b 

[ mm 2 ] mtm o * £ mi ass tune? * 9 * y 
[ ff *n 3 ] mmm o * £ frf as^= fru? o * y 
i mm ] mm 9 * * Miasms mie7 ^ 7 y 

h £^«Wt30H^I» W^ITf l> C t ^ 

[IMII5 3 ym&Ztitztf>)^uy*^-?& 
7 4 77 y b tpt* X # T ^ & MS § ftfc & 2r Miaffig C 

mstsifc^^i., if 1 £fa«<^m 

7 ^ 57 y Yfrt>*C* X v>fi ilfflSftfc lesii: 

[m*«7 3 mm 0 *e , st, » 1 . 0 1 
2.20 <r>imfo<nw%&x"W&th z. t frt>&& , it 

[11*118 3 m oa«%«KiBW«*«nrai 

mmnzmwwm. 
imz%9 3 y/umztitztfvxuy 4 y^y < 7 
7 y F T \^Wi<n^-y £ MMIXM 0 o& 
t«c7»£W-f--S>*fc&t ; SBfefcttl 5 0~ttl 

< t ii^mmz^-hcDiz+mmrBwmix^/ 7 4 
Mm^Kfz^)^V7 4 yfrt>x%x\^h7 4 77 7 

b fr£> =t 7 7 4 7 7 y F <7M&* fttl &*WathlT 

umm 1 0 3 tufa*&iuis?astf(ia7 4 77 y f 

ztfrbrnt* mm9i,z§mmm, 
iimm 1 1 3 ffiE** Mias«nfiE7 iy*yv 
£%&^zi-&wz+mmrmmt& 1 1 , 
imm 1 0 izmm^-m. 

imm 1 2 3 frfB*^MiasstcfriB7 ^ 5^ y v 
zmmmmi l z^icoiz+ft%mmmi'& ; t 

§7 ^ h*^-r-#Tv^i?fa*£B«fasffi^«s 



s <r *»/i>«4 . it 9 KfEa^sa. 
[it %m 1 4 3 mie*£ "immxmm 1 . ^^m^ 

m. 

imm 1 5 3 mz&m 1 - 3 oa«%«iTis 

S-t5 £ t *^figS . ff^JI 1 4 fciatt^T; a. 
[ , 4 JJH 1 6 ] ^ < > b 2*.J0y/l^$iL^;K'J 

zti. <x.^xm#v*is7 4 77 -f y^ yvmtmm 

PMhhi&mz. ffi£t&7 4 7^yh««m< 

y h £0l*tt* ^Tt4 U^P7^77^-57 7 
[IMS173 mlB7^7^7h^I0^*V«7) 

m 5 iz-MizMMzti. K^xmzmm 
7^77 y hz^mmz-rmtiz+ftzmmmmitifr 

[ if *ji 1 8 3 frta^v- > *^'f) t aiastfr la 7^77 
7 h & m&mzmmz-t 1 wz+mm&m $ n 

[0 00 13 

c?)7^57 7h. «IX{iA'-7^^T-#T^I)7V- 
[00023 

^^ffi®sw*7:i;icfaK$^Tv^ . 

BRfc, ^^-/^ju (Kavesh) %&flfElffif8S 4 , 4 1 
3, 1 10?, 7x57. (Smith) ^*ffl#ftH4, 3 
4 4,90 8f, 7 5 xmcO%m ! $gfWi4 , 422, 9 
9 3-t, ^Kyya.mc0^mnffm4, 3 5 6, 1 38 
(Maurer) <7)%Mft¥i- (EP) H5 5, 0 
0 1?, A~^;U (Harpell ) ^^51^1^4, 4 5 
5, 2 7 3?, ^^>y7 A ^J*WfI^4, 89 7, 
9 0 2?, --/KNeal) W*H#I^5, 2 7 7, 8 
58?S.V7?-777F (Kirkland) ^7)WO94/0 
06 27?%|ffl»^l) 0 

[ 0 0 0 3 3 itL^c?)7^77 7hii, HRK. J n )' i. 
*^<fc t>4 0 0. 0 0 0, W^r77r^- 
( tenacity) **jj«3r< t 1 5 7"7A/r~-^ ( g/ 
d ) , 3I^7' J l77£M/&< H5 00g/d (7^ 

nytyy a y^yvximz 0-50 g/d ) , m,<H 
iWt£< biolA 0°CXfoUmt(?)tfVzzi~]symXl& 

#v7W]symfrt>x-£xt5i) . mmmn^ mm 
mmTxcomm^v-rm^ix^i, ^<n^-v\t 
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IB. -a— • (New Jersey) , t 'J X (M 

orrislW^ K-y^7Vy?± (Allied-Signal 
Inc. ) hy (SPECTRA) «f|fc IX. £tz* 

y>¥ (Netherlands) <7)DSM, NV (DSM, NV) frt> 
(DYNEEMA) ^mSh^X^M^tlX^ . 

;tLA>Tff|R J r->'4'^7 5*yMi4 0 0, oooi 

[0004] ;v<?h5Xtw--vcojif7^7.xy 

mmmmxmmhtz^u ^i-uyy^mtm 
mm& it u xf-u y^7 y n t % 
•tcox$>&. wmM\mL. nwz^-y^m 

X\t-MkX\m (stretch) . mt>mW (draw) -ft. 

§ i>cox\ yjm&ztitztfv^i-uyfmmMmiz 

%htlX^h. 

[0005] mft^m.coyjHli&x o^^y^yy^y 
xyvco, +ft%mm:'co : E yy^y^yvm 

jy^ybcommrv^xiziz, yjyxybcoBmz 

m^xy^y^ybpm-t: imtuiK^mm* 
Jsmzmmztix^&c\bi l zfo&. 7 4?xyhtf±< 

i±Bfy 4 y*yYco*&%teimmtf# t X$kh> Htc. 

%COX $MbV&tf^"Ct>Z>$3M& (limpness) CO 

ngMmztnx. o aft o &<nmmm o mx^m o 

[ 0 0 0 6 ] A 0 *i4iiffWgfekRlX**t*JJtS« '9 

J7xii&i 5-5 o s/dcomm^ixh^ y>vm& 
xv*u7 4 yconkfii-mmm , i& u ft o * £ , 

^coX -3 &ft 0 *»tr# S fc IX . ft 0 *tHRfc 

$&>t>tiiw&vii. imx$%^izm< ixit 
-Mzimmzimrr, £ tzztim/^xm o 

7 (lure : &{Rfi?) £@>ET^£ftW£ffl-f l> ^omX 
a**SJSf (knot) £ N ftD&£§Ift, tt«fO*t*fffcf 

[00 0 7] S-)?, $bk&tHIrtTV), jffifoft >9ffl 

y y r- cox "3=5r, +^H;^^^M*°U ^7 * y 
lift o &tfbtii$ , ztum tiMztxhbo. 

[00 08] ^7P§M*°U xf-y y^-ycofU- K 

(braid) ^T'tT^&ft 9&7>\ jlf^Sfffi (braid 

ed) m^mm (-»'Jxxr;H M't^ny« 

^Jy^y^yYyh (monofilament line) bW.a'th 

£$iiz%'>x*x^&, zcox-o %mm° y ixf/i* 



[000 9] t/7o^yh*il -si: . ^-b • 

*A-7.-r < y/ (bait casting : MUM^m*?* 

muzmxmx^h^m) , zt'-yym ( SP i n 

ni ng : &ffft O^lS) RlfX t°y ■ ^ftXf ^ y/& 
(spin casting :Stf ft O<01«) fcfc ot i Oltf* I 

*ru ztitm^m^-mmmzLx^i , ^jy < 

y*yYM)C\coXm\\ « t X 0 ?f ^ *»5rOTi . 
ft 0 *o&ff TiiB^ffifS^'hS < * S £ fc t m/tt\> ^ 

x ts o , infcioT'j -^t) 1 mmvMi £ % h t 

[ooio] aaas*ife* dine) tii, ifc, 
«^s^ f coimmzmmmiRii um^mtmm 

mz. y;H6*^Uxf-i/y*»feT#TV^ 

v- n&^^x\mmmm<m ix . 7v- 
*<o^t^)7 4 y^ybtimmfr^-izmmix 

[ooin mm^mw^yy iy*yv 
izx wpxx^&yiwfi&xv *py a vMsmfttft 
oa, m-h^yyj y*ybco£o%mm%mm% 

mmmm^xim o m^xx v ^ h &mti\f, ztat 

M£ L^ltXhho, 

[0012] yjuw&xv^uy < y\~yi>^x%x 
&mnxitm%iitz&iztt i-/ mmx'&m 

(^rtaJjajfiffi (transmittivity) #&V^) 

[0013] ^t-ox, 9\mpmwx-%< . m i< \t 
« 'j ;t y 7 -r y srsifit-r s *a**ix{ffiffl-c* 

[00 14] 

[ l x 1 1 1 h mm i ^mco 1 a s^j 
it. xmm*)mu?^j:< , y 7 ^^yi 

co^-y*mk$hz>xhh> 

[0015] wmcoh 0 i-ocomm. nmximm 

Zhfz&X ')H<. L/;^+7>fclKT. -t / 7 ^7 / 

y h * u -mx 0 ( ^s* 0 Rtmm 1 > 
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x°% x^m<o &£%m-fz> 1 1 xh & . 

[0016] *%m<vmzh o 1 o»gWil k 

kT'<£>§„ 
[00 17] 

V7 4 ycmmMmhhm.t.z^ mm-tiy < y* 

y h 0)tifflm*&% <bh 

strsms-r s ; k *^fig*^rat i nxmtztii . 7 s 

[0018] j; o«3ts^*tts mmft^m 
<ny>i'&&#v*i'7 a ynmmxizwmtitz&^cD 
±J7 4 ytyvmrnrnm^mzmLx^ht 
Mz nmz y/ws&# v*v?< vmvsmfflb 
<m&\>w&fto. ®>o&cd*^xtj y?\ m%faf 

Aix#tt^'7V- mi. OKHSii-Cv^. zcomr 

u-vxim^i os<, nmxt^mmm^^mm 

[0019] ilMLill 

bW$<oiu£f&fflfl<o, -v-yi*F){0^7 ^ y* >- h 
< > i -mm ^-1^/7 4 y*y 

ztitz^mxmzwmtih . 5i«<7)Sffiii^ w= 

7^;<yh^ft#j^kl^§£{^tU\ -*i5t 

[0020] *f»isi*«rn^7^fr(2, 7 ^ 
7.xyb£IM;$-t!\ ^o^ii^7^7^yh^SfflX 

ik< +Mz?ik < . fr-o+mmmm t^nom 
tK^tii. mmimru^x^m^mz, 7 < 7/ 
y h s- m^tm^mimmm. mmmi#iz+ 
ft%mm*m&ztii&%xte-mnm&&mz> . ; 
coasts 2 o°c/^<7)7tsM^w>r 1 3 8~*n 

6 2'C0lSftH* (relaxed melting point) tglfflf^ 



o°c#^m 5 7x:i-c««fflrt'c»4<o*«»4 u\ 
M^mmumzmmztimmmme^m 1 5 

0 g^iEHft-C'* h . i 0 sS^Itt? (±SS & ±{f & c 
k^oT^Sft&Wik'i. IMS to 

[0021] ^-ewt^U:, iae£±ffs;fcw 
®mmm tmmmx^wmmm s jsi± 

[00 22] I^Tn-tx^tli, *^0J^J;S^(i 
^tL^7)^hffl^'Wi7 y h«»»Wd:e 
ft (^OSS* (transmission) 0%) ^'S^W-H 

imoft^mmmj 1 ~» 1 o o % , » 1 1 < m 2 

SW»J^ffl^^LTi^> 0 Lcniottftmmv) 
WMiJmTX'X&fLift^i 0 tti^KfSkio. 
[ 0 0 2 3 ] 7 y hii. |»3|r<03SffJJti: L"Cc03t 

Kii . snift $ tir v ^ \ 7 -rniz to t h * 

0 ii< * 0 . * y 7 y h t-JiiH-c*s . m 1 
tzmmcommii, 0 1 1 mm 
mmmzi <omuzmx$ iztmix. ^77 
4 7syhm?Mmft^&mi$th, 

[00 24] jfeli. 15]^, ff*t< 

\mmmizMihixtm)Txim ( rwsw^spr 
s*i±^»<o*a^i**i#r4. @p^. ( 1 ) wntmm 
ximm^titzuzimLxmmmmwmji^mx 
WMm^mmzEm-ttco^&iL-? ■, m/ (a ) m 
[ 0 0 2 5 1 as, if ^s#r B my'SKs^/-cSS^B(t 

Stt^i*SmK^)3tS3S$i:^2 3 0-^7 8 0 g 

/' d PMMWrt m-t > : 7 7. r ^ I . !&*0^£<fci 

1 5g/d, 5WftL<{4^<i:t25g/d^ 
*iJ$Ojfe*SflW-4 i o {zMlIfihffMt L\\ * 

SiSrC7 -7 7> f- ^S^^'PAfcixT H2>di:£?5 

[0026 ] Kfgtl»»t^ffl*WtTt^^k"3 
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K&xamnm mwm^^ti^i^^ vuz 

fsitf l>o (permanent marker) £Sttfc: 

t , ^ffiti t 5-10 ®mmmz#xw< . 

[ o o 2 7 ] soffit , y a yvxi&^-ytfE 
atzftmti. &mmzmwi%^tzi±. 

IWffSLTfcD. ft o T 7 - y X v 1- XliA*- > £ 

[00 28] *^BMI#^#ii. */L\ ^H^ffiffl 
* ft#X«±iiin3 « fcrtl: , 1 SfSSBXIifStt 
£gWteJ:*&ft£* (overall stretching ratio) £ 

1 . 0 1 -ft 2 . SOiSHflT* 0 , ft 1 . 3 5 -ft 

2 . 2 «IeB1 W# 4U\ 

[0029] z<nmt7v*z<&kft\t. y^yxyh 
$mtf7 4 5*>h mmm iz® a msu^za v ^ ml 

Tiiowisftt»fsj;a«wu 7^^yw 

[00 30] *S6<!Hwy;HS*sff U*U7 a y^<m 

mmx^mmn. *m% ix%*wFxm<7)& 
izmzmmimtizttf-cz h . mwwmmm 

^\ z<vmmtifz±<vm$m&wm^mm. aft 
commx Y )mzmmm&$timmz$-i&, 

[00 3 1 ] *il«*l«L<liJHi X(±# 
(ftfc, 7^7^yhWfjit-S^ : F*2 0 0-7 0 0 

&X\m&<nwmiMm?t^^\sy-T'? y;H8 

[0032] mmu^wmmmmmmpx^x 

V ^ £> m icSS , M ,t li ft 2 0 -ft 2 5 *C tf)«ffll*3tf>iI0E 

^ss^^fti o o-fti 3 ovcommftnfo&i&mz 
utztitzmm u mm^iztizx^x 



[0033] t^mxim siii. y;Hss*# o^uy * 
0 0, 0 0 o, mzMii<m-%<bm80 0, 0 

0 0 ; Hl5g/d ; 3131^ l/^Xft 

$*t< H 5 00g/d ; &l*M^ v >&< t i 1 4 0 
TTC*$ t W^JftSSr^Tt* . ^7<-y i^OMtfr 
fi§4, 4 13, 1 1 0«>'[5]!j?4, 5 5 1, 2 9 6v 

0jsw^#fi§ ; fi^i^ c\iUo%wm^mmx^\ 

[0034] z<wv*is7 4>mnxii.2m&±n 
jmmimix^& z t ^t-§ s . ttitw&?£*j$ it 

mm^zx^xmh^coM^mhmmx^ & . 

M**tf «. t . fi^-fr t ^MiJ t moti&ZMtb h fz 

Mzimnm. mm^rvymxar^ v^mxm 
mztix^ifr. xmmztix^w mxny 1 ? 
a h %m-?y*yy^. 

*-y-commm ( e p ) m 5 s , o o i ^hbjiws: 

[0035 ] « i4«HSiiJJ:*Ji#ffl^«HS 
W.Xif^ti. 3-1 6*^WJco-V-y*<ioco4"C.*i 
^HIDWISiiSo 7V-K^)»^0fl:^ (>fyf-S 

i a , *^^)M*rn^x 

tft^§il-l»JI^tfC«ffl$^l»7V-K{±. ftl o 
0-ft3 0 0 0r~-;K7)igffl^s mz#t t<t±ft2 
0 0-8 0 0 T~-!UCDmmftn±%$:tt bMfiIRt 

[0036] jfmmtmztitzMi. m,, m&x- 
y. Xii2-4|gji0«. hiviv^yyxztitz^- 

(neutral net twist) . BO^W^^iBHi^loSI 

0 ^?tS^'^ v ^t$xm<9-&h%titzttlz%^X^ 

h dt-m^tthtz^tko izismth mm i 
w c\<ommmnmmmm^x'MiK& i ^ 
"z" ufammmi^ti. -*2-4*«^ii^ 

"z" jKO-^-^t, ^^T\ ^fei&HttL-C. 
" s " (EM) *i*ifc:^BiJ»tt5 Z t £ o 
"z" ^O^Jt "s" g!J0cot°.y^t(±, #10 
ff)V)V7Z^yyx%i£h5:dteW\ifi&, WJJli "fi 

o fc/^ >ik ( t P i ) xi± "» d m/* -b)V ( t P 

m) T«$ixl>. *%BJcoii»r 

t<(±ftl 0 0-ft3 0 0 0TX--,l^)tEfflF*k 5Ii-*f 
iL<«ift2 0 0-l 2 0 0rx-;^©Hp^^±S$- 
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[0037] *, -v-yxii7^7^ybcoWc{i. 

PS«7 -f v / > h P^M* 7 n t: X £3frftf£ fc*>£ . 

1 axf± 2nm±c7)»sw4&M-r £ t & . 

J:34WJfcSi (Mi.H\ 5 0-7 

0 0^fE»tt^V-Hc7)^) , ^°57^yffiatA'» 
» (WifcT, AXli-f-yfcttSWtt 
t^r B 1<7)«M{i:. fl-ffl&frT (fltelf, 2 0~2 5°C) 
Xii#ST (WifcT, Wl 0 0-1 5 0 5 C£T\ Xii-e 

mmsh (ballistic apparei) nmrnzfrfrbh-rm 

[00 38] 

mmm) <x.c?mimiZ3£<o 1074- h&tmtt: 

2 m watift^jt 5 >f y <n 1 o till $ tit: i> oxh & . 



"f&K (double length) " ffW(CKB$flT^I> . 

[0039] glMlzri 

U xf- u y 7 4 9 y h co -T- y #» 6 f # T 

BBoBt3g r n -fe x t . MMWmt 1 . 8 - 1 . 9 

-H^^fi{±, HRC 8g/dm ilS{±$6~ 
7 g/dT"$> 0 . oy7V- K*W3S7J«i 

5 - 6 g / d X% £ . ) UMI 8 9 i±»M»4 §: 

^ox f - ^ y - r 7 u ^gM^WfflliT'i^MSii 
tons* s- m v ^ tf fcftfc . £ ti h mmmcom t m 

[0040] 

mi ] 





1 


2 


3 


4 




71/- K 

(2x100,2x200) 


71/- K 
(4x200) 


7U- K 
(4x200) 


71/- K 
(2x100,2x200) 




645 


860 


860 


645 




30 


30 


30 


30 




150 


150 


150 


150 




155 


154 


154 


154 


illl 


1.4 


1.4 


1.5 


1.5 




1.36 


1. 36 


1.27 


1.27 




1.9 




1.9 


1.9 




332.2 


449.8 


445.4 


333.7 


#000 


3.3 


2.7 


2.6 


3.1 




20.9 


25.8 


27.2 


23.6 




14.7 


18 


20.4 


17.4 




28.5 


26 


27.7 


32.1 



[004 1] 



[H2] 
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— — 


5 


6 


7 


8 (EM) 


9 (EAA) 




(MOo/ 


(3x50, 1X100) 


~f\>— K 
(4x50) 


(4x200) 


(4*200) 




430 


260 


295 


945 


945 


Jlft(fj») 


30 


30 


30 


20 


20 


*-r>uas 


150 


150 


150 


152 


150 




154 


154 


154 


154 


152 


K#*l 


1.4 


1.4 


1.4 


1.4 


1.4 




1.36 


1.36 


1. 36 


1.286 


1. 286 




1.9 


1.9 


LB 


1.8 


1.8 




225.9 


141.2 


114.2 


524.6 


513.3 




2.9 


2.9 


3.1 


3 


2.8 


K»r®$(lb) 


15.7 


9.7 


8 


28.1 


31.2 




12.1 


7.6 


5.6 


16.5 


20.8 




31.5 


31.2 


31.8 


24.3 


27.6 



[0042] 7'v- mn&b mmmmr 

fgfflft T^^^iX* ( var i ance ) ftT*£> o £ . 
[0 04 3] Hftgffjl 0-1 3 

0-1 3T"ii, ^#J&tfli^fiJJflfc LTtt 
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m 





1 0 
(till 9. 3J0 


1 1 
Cittl2. 7») 


12 
(ES12. 7» 


1 3 
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mm 


^U- K 
(4x200) 


yi/- k 

(2x100. 2x200) 


F 

(2x100. 2x200) 


7U- F 
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645 


645 


645 




20 


20 


20 


10 
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148 


148 


148 
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152 
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1.4 


1.4 


1.4 


1.4 




1. 286 


1. 36 


1.36 


1. 36 




1.8 


1.9 


1.9 


1.9 




569.4 


372 


380.4 


374 




1.9 


2.5 


2.5 


2.3 


ttSf&SClb) 


17.1 


22 


21.8 


20.6 


»W*#(lb) 


9.4 


16.6 


16.4 


16.1 




13.6 


26.8 


26 


25 
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[0046] saau 



(8) 



^¥9-9 86 98 



¥>Hmx >; xf- p y<nm& s titz^- y % 1 5 2°az 
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[0 04 73 mmm 1 5 
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y) XH47°yJCDm&mL Y)Vm^)Z~^Vy 

7 1 v*y ycmwr-yk 1 5 2°c^fc^rs#* 
1. 3~i. 4Tmwitc. mmmm<mz*t 
h t , zmmmzt&wrfh z t tiftii t 
tz, ttmtzMz, mimt±zco^y7/v ■ yyj 
mm ry^mmmmzmmm 1 4 t-ffiffl iiztm 

[0048] gffijgj 1 6 

*19^7WM^Uxf-^y^-y£ l 5 2°Cfc£^ 
T 1 . 3-1 . 4 5tf)ft£*"C#£Lfc. CcO-V-y«± 

m*)*?-yitmmmi4mmmi. mm<t. \m 

U % LX 152 °CXMM% -$?z . ;<7)-\>->-{«y7 

[ 0 0 4 9 ] mm 1 7 - 1 s 



mmnx-it. Aif^-yph, tmmrnm-* 

h Z t fc £ ~> X & £ ft -5 fc . # & *ifc*{4fll 0 <r>%\ < « 
*)mtz>i>cox\ ztimmizimmrv-t^z 
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17 j 18 




4xlOO,»700|/i"z\m35M/»V 


vimT^— tv 


412.4 


iASCfpu) 
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f-meflK 


148 




154 


mmi 


1,4 




1.268 




1.8 




235.2 


412.4 


ft TO 


3.1 


4.2 




12. 5 


21.6 




8.3 


15.5 




24.1 


23.8 
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